The adherence of Candida albicans was studied in situ by using the perfused mouse liver model. After exhaustive washing, 106 C. albicans were infused into mouse livers. At the time of recovery, 62 5% (mean + standard error of the mean) of the infused C. albicans were recovered from the liver and 14 3% were recovered from the effluent for a total recovery of 76 4%. This indicates that 86 + 3% of the original inoculum was trapped by the liver and that 24 4% was killed within the liver. Chemical pretreatment of C. albicans with 8 M urea, 12 mM dithiothreitol, 2% f-mercaptoethanol, 1% sodium dodecyl'sulfate, 10% Triton X-100, or 3 M potassium chloride or enzyme pretreatment with aL-mannosidase, a-chymotrypsin, subtilisin, fP-N-acetyl-glucosaminidase, pronase, trypsin, papain, or lipase did not alter adherence of C. albicans to hepatic tissue. By contrast, pepsin pretreatment significantly decreased hepatic trapping. Simultaneous perfusion with either 100 mg of C. albicans glycoprotein per liter or 100 mg of C. albicans mannan per liter also decreased trapping. Furthermore, both substances eluted previously trapped C. albicans from hepatic tissue.
There is an increasing spectrum of Candida albicans infections associated with a variety of clinical conditions predisposing the host to systemic invasion (4, 17, 18, 20, 27) . Despite a voluminous literature concerning the in vitro adherence of'C. albicans to plastic surfaces, epithelial cells, endothelial cells, and other cell types (11, 29) , relatively little is understood concerning the molecular interaction of C. albicans with the plasma membranes of the host. An understanding of this interaction would be valuable, since the adherence of C. albicans-to host cells or tissues may be important to the pathogenesis of candidal infections (29) .
Microorganisms entering the portal venous circulation via the gastrointestinal tract are, for the most part, removed from the bloodstream by the liver (26) . Bloodstream clearance within the liver occurs in two distinct ways. The major portion of microbes passing through the liver is cleared from the bloodstream by adherence to hepatic sinusoidal endothelium (endothel'ial trapping). A proportionately smaller number of microbes is removed from the bloodstream by adherence to Kupffer cells, which reside within the hepatic sinusoidal lumen (26, 31) . This latter event may be followed by the phagocytosis and intracellular destruction of the microbes (32) . Each type of adherence has been demonstrated with Salmonella typhimurium (26) and with C. albicans (31, 32) . In an effort to extend our understanding of this initial interaction of C. albicans with host tissues, we employed the isolated perfused mouse liver model. In the present study, we evaluate the effects of chemical and enzymatic pretreatment and the effects of fungal extracts on the ability of the liver to trap and kill C. albicans. * Enzymatic pretreatment. All enzymes were purchased from Sigma; catalog identification numbers are given within parentheses. Inoculum control samples were taken and processed as described above before enzyme treatment, after enzyme treatment, and after the perfusion experiment was completed. Before infusion of C. albicans, approximately 108 CFU were incubated at 37°C for 1 h on a tipping platform in 2-ml solutions of the following: 1 mg of amannosidase (M 7257) per ml of 0.04 M sodium acetate buffer (pH 4. (Table 2) . Pretreatment with ot-mannosidase, subtilisin, a-chymotrypsin, or papain significantly increased hepatic killing of C. albicans.
Blocking of hepatic clearance and killing of C. albicans with fungal extracts. In comparison to the control groups (no treatment, or 3-glucan), the addition of either C. albicans mannan or GP to either pre-or postperfusion medium blocked hepatic trapping of C. albicans without altering hepatic killing ability (Table 3 ). S. cerevisiae mannan also blocked the ability of the liver to trap C. albicans.
Elution of trapped C. albicans from hepatic tissue. Either C. albicans mannan or GP eluted previously trapped C. albicans from the liver when these fungal molecules were included in postperfusion medium (Table 4 ). ,B-Glucan had no effect on elution of C. albicans from the liver. (16, 23) found that incubation in the presence of 0.5 M galactose increased adherence of C. albicans to epithelial cells. Increased epithelial cell adherence was attributed to an increased amount of a mannoprotein adhesin isolated from the surface of C. albicans (24) . Recent studies show that the various morphological forms of C. albicans express different surface molecules and that C. albicans may modulate the expression of surface molecules during its life cycle (2, 6 
DISCUSSION

